Beryllium 
in asymptotic giant branch 
stars, 317 
target of thermonuclear reac- 
tions, 166-69 
Beta Persei, 18 
Binaries, neutron-star, see Neu- 
tron-star binaries 
Binaries, X-ray, see X-ray 
binaries 
Binary stars 
among A-type dwarfs, 350-51 
among Am stars, 358-60 
among Ap stars, 357-58 
among B-type dwarfs, 348-50 
among Barium stars, 363-63 
among Be stars, 366-67 
composition of, 320, 324 
in dwarf-spheroidal galaxies, 
301-2 
frequencies of abnormal and 
normal, 343-72 
among high-velocity dwarfs, 
360-62 
among late-type dwarfs and 
subgiants, 351-52 
luminosities of, 154 
masses of, 141-42, 153 
among normal giants, 352-56 
among OBC and OBN stars, 
356-57 
orbits of, 153 
among O-type stars, 347-48 
among solar-type dwarf stars, 
344-47 
speckle interferometry used 
for measuring, 148, 152- 
54, 160 
spectroscopic, 343-70 
visual, 141-42, 145, 152-54, 
343, 345-46, 353, 357- 
58, 361-63 
Binary systems, as gamma-ray 
sources, 95, 99-100 
Blackbody emission, 31, 34, 37 
Black holes, 13, 20, 22, 26, 
100 
Bremsstrahlung, 31, 37, 68-69, 
95 
BY Draconis stars 
frequency of binaries among, 
351-52 
starspots in, 452-53, 457 


¢ 


Carbon 
in interstellar dust, 178, 182, 
319 
production in asymptotic giant 
branch stars, 272-88 


in red giants, 317-20 
Carbon stars, 272, 286-88, 293- 
96, 302-5, 324-33, 336 
Carina cluster, 94 
Cataclysmic variable stars, 
364 
as X-ray sources, 14, 16, 18- 
20, 36-39 
Celestial mechanics, 2 
Centaurus A, 186 
Centaurus X-3, 13, 24-25 
Centaurus X-4, 28-30, 33 
Cepheid variable stars 
anomalous, 301-2 
in Large Magellanic Cloud, 
329 
surface composition of, 317- 
23 
Charge-coupled devices, 144, 
147-48, 150, 153-54 
Circinis X-1, 99-100 
Circumstellar disk, 221, 232- 
33 
Circumstellar dust shell, 181, 
210, 246 
Circumstellar envelopes, 178, 
244, 266, 292-93, 295, 
331-33 
Climate, sun and, 429-32, 456— 
61 
Clusters of galaxies, see Galax- 
ies, clusters of 
CO emission 
in galaxies, 188-91 
near Herbig-Haro objects, 
225-27 
in molecular clouds, 179, 
182-83 
Coma cluster of galaxies, 119- 
21, 128, 384-93 
Coma supercluster, 384-93, 
411-15, 418, 426 
Comets, orbits of, 2 
Compton radiation, 98 
inverse, 68-69 
Compton scattering, 99-100 
Corona Borealis cluster of galax- 
ies, 405 
Corona Borealis supercluster, 
411, 417 
COS-B observations, 69-103 
Cosmic rays, 80-82, 86, 93-95, 
101, 102-3 
Cosmology, 109-28 
Crab nebula pulsar, 13, 35-36, 
69-70, 73-78, 95-99 
CTB 80, 35-36 
CW Leonis, 296 
Cygnus X-1, 13, 22 
Cygnus X-2, 30-34 
Cygnus X-3, 33, 35, 69, 78-80, 
95, 99 


SUBJECT INDEX 


469 


D 


Dark clouds 
ammonia in, 241, 244-45, 
252-53, 255 
Herbig-Haro objects in, 211, 
213, 216, 220 
Detector arrays, 147 
30 Doradus region, 188 
Double stars, see Binary stars 
DQ Herculis, 37 
DR 21, 255 
Dust 
in active nuclei galaxies, 191- 
98, 203 
in galaxies, 177-207 
composition of, 183-85 
effects of, 185-88 
properties of, 183-85 
reddening by, 185-88, 192- 
94 
in Galaxy, 178-83 
composition of, 178-80 
global properties of, 181-83 
infrared emission of, 178- 
79, 181-83 
reddening by, 177-80 
intergalactic, possibility of, 
202-3 
in quasi-stellar objects, possi- 
bility of, 198-202 


E 


Effelsberg telescope, 245, 254, 
262-63 

Einstein Observatory Satellite, 
14, 35, 38, 76, 89, 92 

External galaxies, 262-63 

Extragalactic ammonia, 262-63 

Extragalactic gas temperatures, 
262-63 

E 1114+182, 39 

E 1405-450, 39 

E 1013-477, 39 


F 


F stars, 9, 10 
dwarf, 452 
binary frequency among, 
344-47, 353-54, 358- 
61 
Faculae, 429, 446-50, 454, 
462-63 
Feige 24, 38 
Fluorine, target of thermonuclear 
reactions, 166, 170 
Fornax, asymptotic branch giants 
in, 301-2 
Fornax cluster of galaxies, 124 
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Fraunhofer lines, 5-6 
FU Orionis stars, 233-34 


G 


G stars 
dwarf, 452 
binary frequency among, 
344-47, 353-54, 358- 
61 
giant 
binary frequency among, 
353-56 
Galactic bulge, 302-3 
Galactic center, ammonia emis- 
sion near, 260-61 
Galactic X-ray sources, see X- 
fay sources, optical counter- 
parts of compact galactic 
Galaxies 
color-magnitude relation of, 
120-22 
distances of, 109-28 
distribution of, 109-27, 373- 
426 
dust in, see Dust, in galaxies 
formation of, 374, 418-25 
orientation of, 414-15 
redshifts of, 109-30, 385-95, 
400 
dipole anisotropy of, 110- 
11, 116-18, 128 
quadrupole anisotropy of, 
111-12, 117 
Galaxies, active nuclei, see Ac- 
tive nuclei galaxies 
Galaxies, clusters of, 109-29, 
373-426 
clumpiness of distribution, 
373, 403-8, 425 
color-magnitude relation in, 
120-21 
composition of, 414 
distances of, 109-28, 373-426 
distribution of, 373-426 
formation of, 418-25 
orientation of, 414-16 
redshift-magnitude relation 
for, 117-18, 124 
redshifts in, 109-28, 385, 
394-95, 400, 408 
search for, 375 
superstructures of, 403-8 
Galaxies, dwarf spheroidal, 301- 
2 
Galaxies, elliptical, 122, 186, 
380, 395, 397, 414, 420-21 
Galaxies, irregular, 187-89, 395 
Galaxies, Seyfert, see Seyfert 
galaxies 
Galaxies, spiral, 121-23, 126, 
187-90, 302-3, 421 
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Sbe, 119 
Sc, 187, 189, 395 
ScI, 118-19 
SO, 122, 380, 395, 397, 414, 
520 
Galaxy 
distance scale of, 131, 150, 
160 
dust in, see Dust, in Galaxy 
gamma-ray sources in, see 
Gamma-ray sources, 
Galactic 
X-ray sources in, see X-ray 
sources, optical counter- 
parts of compact galactic 
Gamma-ray astronomy, 67-108 
Gamma-ray sources, Galactic, 
67-108 
accretion models for, 99-100 
binary systems, 95, 99-100 
comparison with pulsars, 85— 
86 
Cygnus X-3 as, 69, 78-80, 
95, 99 
distribution of, 82-85 
models for, 93-101 
compact sources, 95-96 
extended sources, 93-95 
light-cylinder, 98 
outer gap, 97-98 
polar gap, 96-97 
supernova remnants, 100-i 
molecular clouds as, 80-82, 
86, 93-95, 102 
as new galactic population, 
82-86 
properties of, 82-85 
properties of unidentified, 92- 
93 
radio emission from, 92 
radio pulsars as, 73-78, 85- 
87, 90, 95-99, 102 
supernova remnants as, 86, 
90, 94-95, 100-1 
unidentified, 86-91 - 
properties of, 92-93 
and X-ray sources, 78-80, 
88-92, 98-100 
Gamma rays, production in nuc- 
lear reactions, 166, 168-73 
Geminga (2CG 195+04), 72, 
87-92, 99-100 
Globular clusters 
binary stars in, 360-61, 363, 
369-70 
in Magellanic Clouds 
asymptotic giant branch 
stars in, 300-1 
carbon stars in, 325-26 
X-ray sources in, 18, 20, 28, 
33 
Gould Belt, 81-82 


Graphite 
in circumstellar envelopes, 
331-33 
in interstellar dust, 178-80, 
182, 305 
Gravitational constant, changes 
in, 430-31 
Grus cluster of galaxies, 124 


H 


H I clouds, 186, 189 
H II regions 
ammonia in, 253-55, 258 
dust emission in, 179, 181- 
85, 188-91 
H 0139-681, 39 
HD 210072, 184 
HEAO-—1, 14, 38, 88-89, 117 
HEAO-—2, see Einstein Observa- 
tory Satellite 
Helium 
in Sun, 4- 
target of thermonuclear reac- 
tions, 166-68 
Herbig-Haro objects, 209-37. 
See also individual HH list- 
ings 
infrared sources in, 210, 215, 
219-21, 224-29, 234 
maser emission in, 227-29 
molecular clouds associated 
with, 224-27 
nebulae of, 210-11, 229-34 
origin of, 230-34 
polarization in, 210, 219 
proper motions of, 213-16 
radial velocities of, 212-13 
radio observations of, 209, 
223-29 
spectroscopic studies of, 212- 
13 
theoretical models for, 229-34 
ultraviolet observations of, 
209, 221-23 
variability of, 216-18 
Hercules cluster of galaxies, 
122, 400 
Hercules supercluster, 392, 400- 
2, 405, 411-13, 417-18, 
426 
Herculis X-1 (HZ Her), 13, 30, 
32-35, 38 
4 Herculis, 366 
88 Herculis, 366 
HH 1, 209-10, 212-13, 215, 
217-20, 222-23, 227, 229- 
30, 233 
HH 2, 209, 212-13, 215, 217- 
20, 222-23, 230, 233 
HH 3, 209 
HH 6-10, 220 





HH 7-11, 211, 220-21, 224-25, 
227-29, 232 
HH 12, 220-21 
HH 22/23, 228 
HH 24, 210-11, 215, 219, 224 
HH 28, 215, 220-21, 225 
HH 29, 215, 220-21, 225 
HH 30, 211, 219 
HH 32, 216 
HH 38, 215 
HH 39, 215, 226 
HH 43, 215, 223 
HH 46/47, 211-13, 215-16, 223 
HH 100, 219, 221 
HH 102, 215, 225 
HIPPARCOS satellite, 7, 150- 
51, 157, 159-60 
HR 2142, 366 
Hubble constant, 111, 122, 126, 
373, 375 
Hubvle diagram, 120 
Hubble flow, 109-130, 380 
Hubble ratio, 123 
Hubble relation, 120, 127 
Hubble velocity, 113-14 
Hubble’s law, 109-130 
Hyades cluster, 131, 138-39, 
320, 452 
Hydra-Centaurus supercluster, 
411-12 
Hydrogen 
interstellar, 5 
use in stellar classification, 
9 
in solar and stellar atmo- 
spheres, 3-6 
target of thermonuclear reac- 
tions, 168 
HZ Herculis, see Herculis X-1 
HZ 43, 38 


IC 342, 262-63 
IC 4329A, 198 
IC 4665, 367 
Infrared emission, 178-79, 181- 
82, 185-87, 189-91, 193- 
97, 201, 256-57, 266 
far-, 181-83, 186-91, 196, 
243, 246-47, 263-66 
Infrared heterodyne spectros- 
copy, 266 
Infrared observations, 246, 260- 
61 
of extragalactic sources, 194— 
98 
far-, 251, 263-66 
of galaxies, 187-89, 196 
of Galaxy, 181-83 
of galaxies, 186-91 


of Herbig-Haro objects, 209, 
219-21 
Infrared sources, 295-96 
in Herbig-Haro objects, 210, 
215, 219-21, 224-29 
in molecular clouds, 253, 256 
Interferometers 
Fabry-Perot, 246-47, 263 
radio, 158-59 
speckle, 148 
stellar, 147-48 
Interferometry, 245-47, 251, 
256-67 
speckle, 148, 152-54, 160 
Intergalactic dust, possibility of, 
202-3 
Intergalactic medium, 422-23, 
425 
Interstellar ammonia, see 
Ammonia, interstellar 
Interstellar chemistry, 244 
Interstellar dust (grains), 178- 
80, 305 
Interstellar matter, 5, 103 
Interstellar medium, 5, 239, 
243, 251, 319 
Interstellar reddening, 10. See 
also Dust in galaxies 
IRC+ 10216, 266, 296 
IRC+ 10420, 266 
IUE observations, 31, 193, 222- 
23 


K 


K stars, 327-28, 352, 
dwarf, 452 
giant, binary frequency 
among, 353-56 
K 648 (in M 15), 294, 296 
Kuiper Airborne Observatory, 
221, 246-47, 263 


L 


Large Magellanic Cloud 
asymptotic giant branch stars 
in, 300-1, 311 
carbon stars in, 325-33 
dust in, 184-85, 188-89 
Lithium 
target of thermonuclear reac- 
tions, 168 
LMC X-2, 28 
LMC X-4, 25 
Local Group, 111-12, 117-28, 
379 
Local Supercluster, 375, 378- 
84, 411-13, 416, 425-26 
redshifts in, 110-28 
LSI 61°303, 90, 92, 94, 100 
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L 1551, 215, 225, 253 
IRS 5 in, 220-21, 229, 232 


M 


M stars, 327-28, 331, 336 
dwarf, binary frequency 
among, 351-52 
giant, 331-36 
binary frequency among, 
353-54 
Magellanic Clouds. See also 
Large Magellanic Cloud 
and Small Magellanic 
Cloud 
age estimates of stars in, 300- 
1 
carbon stars in, 286, 296, 
325-33 
ultraviolet extinction in, 184— 
85 
Magnesium 
isomeric state in °Mg, 174- 
75 
target of thermonuclear reac- 
tions, 171-73 
Main-sequence stars, see Stars, 
main-sequence 
Mariner spacecraft, 446-47 
Masers, 227-29, 231, 253, 256, 
258 
Mercury, transits of, 459-60 
Meridian circle observations, 
154-57 
Meridian transits, photoelectric 
registration of, 2 
Meridian transits, solar, 459-60 
Metal index, for Population II 
stars, 9-10 
Metals, relative abundances in 
solar atmosphere, 5—6 
Micrometers, 152, 156 
Microwave background radia- 
tion, 111, 116-17, 124-25, 
127, 202-3, 374, 421 
Mira-type variable stars, 288- 
90, 294-96 
MK 376, 198 
Molecular clouds 
ammonia in, 224-25, 241, 
253-55 
associated with Herbig-Haro 
objects, 224-27 
clumping in, 253-55, 261 
composition of dust in, 178- 
80, 182-83, 188-91 
as gamma-ray sources, 80-82, 
86, 93, 95, 102 
hot molecular cores in, 256— 
62 
MSH 15-52, 39 
Mu Colombae, 365 
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M 3, 144, 369 

M 15, 294, 296 

M 31, 185 

M 33, 184 

M 51, 189-91 

M 78, 224 

M 82, 185-86, 190-91, 408 
M 87, 122-23 

M 101, 184, 186 


N 


Nebulae, shock-wave excitation 
in, 210-11, 218, 221-22, 
229-34 

Negative hydrogen ion, 5 

Neon, target of thermonuclear 
reactions, 170-71, 176 

Neutrinos, in mass of Universe, 
422-23, 426 

Neutron star binaries 

as X-ray sources 
low-mass systems, 25-35 
massive systems, 20-25 

Neutron stars, in supernova rem- 
nants, 14, 35-36 

Neutrons, production in nuclear 
reactions, 166, 168-73 

NGC 253, 185, 262 

NGC 330, 370 

NGC 383, 395 

NGC 507, 395 

NGC 1052, 186 

NGC 1068, 192-98 

NGC 1275, 197 

NGC 1333 (HH 7-11), 211, 
220-22, 224-25, 227-29, 
232 

NGC 1555, 211 

NGC 1614, 196-97 

NGC 1999, 209 

NGC 2261, 215, 225-26 

NGC 2516, 367 

NGC 4151, 192, 195-98 

NGC 5056, 392 

NGC 5128 (Cen A), 186 

NGC 5195, 189 

NGC 6475, 367 

NGC 7027, 185, 192 

NGC 7469, 196-97 

NGC 7789, 365 

Nimbus 6 and 7, 446-47, 449, 
454-55 

Nitrogen 

in OBN stars, 356-57 
target of thermonuclear reac- 
tions, 166, 169 

Novae, in binary systems, 364 

Novae, dwarf, in binary sys- 
tems, 364 

Novae, X-ray/optical, 13, 18, 
26, 30, 33 
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Nuclear astrophysics, 165-76 

Nuclear isomeric stars, equilibra- 
tion of, 167-76 

Nuclear partition functions, 166 

Nucleosynthesis, 272-336 

N 159, 188-89 

N 4472, 117 


O 


O stars, 5 
binary frequency among, 347- 
48, 365-66 
OB associations, 86, 88, 94 
OB star formation, 253 
OB stars, 365-66 
OBC stars, 356-57 
OBN stars, 356-57 
Opacity discrepancy, 3-4 
Open clusters, binary stars in, 
367-69 
Optical sine tables, 7 
Optics, geometrical, 6-7 
Orion Molecular Cloud, 81, 86 
ammonia in, 244 
Herbig-Haro objects in, 209- 
33 
IRc2 in, 256-57 
KL nebula in, 253-58, 264— 
65 
Orion Nebula, 184 
Orion OB1 Ciuster, 367 
Oxygen, target of thermonuclear 
reactions, 166-67, 169-70 
Oxygen stars, 303-05, 327-28, 
331 


P 


Parallaxes of stars, 131, 137-40, 
144-52, 160 

Pegasus I cluster of galaxies, 
121 

Perseus cluster of galaxies, 120, 
394-400 

Perseus supercluster, 374, 394— 
400, 411-16, 418, 420-21, 
426 

Perturbations, planetary-mass, 
140-41 

Photoelectric astrometry, see 
Astrometry, photoelectric 

Photoelectric photometry, early 
work in, 7-10 

Photoelectric uvby and HB 
photometry, 9-10 

Planetary-mass perturbations, 
140-41 

Planetary nebulae, 272, 292, 
294-97, 306-13 

Pleiades cluster, 131, 139, 143, 
367-68, 452 


Polarization 
in active nuclei galaxies, 197- 
98 
in Herbig-Haro objects, 210- 
tl, 219 
interstellar, 185-86 
in quasi-stellar objects, possi- 
bility of, 201-2 
Population I stars, 6, 9, 86, 
138-39, 150, 276, 361 
Population II stars, 9-10, 25, 
150, 298, 360 
Population III, 423 
Proper motions 
of Herbig-Haro objects, 213- 
16 
of stars, 136-37, 143-44, 
151-52, 155, 159-60 
PSR 0531+21 (Crab nebula pul- 
sar), 13, 35-36, 69-70, 73- 
78, 95-99 
PSR 0740-28, 78 
PSR 0833-45 (Vela pulsar), 
35-36, 69-70, 73-78, 95- 
98 
PSR 1747-46, 69, 77 
PSR 1818-04, 69, 77 
PSR 1822-09, 78 
PSR 1913+16, 23 
Pulsars 
accretion models for, 99-100 
as gamma-ray sources, 69-70, 
73-78, 85-87, 90, 95- 
99, 102 
as X-ray sources, 13, 18, 20, 
22-23, 30, 35-36 


Q 


Quasars, 408, 417. See also 
Quasi-stellar objects 
Quasi-stellar objects, 150-51, 
158-59, 198-202. See also 
Quasars 
and gamma-ray sources, 88- 
89 
polarization of, 201-2 
possibility of dust emission in, 
201 
possibility of reddening in, 
199-200 


R 


Radio astrometry, 158-59 

Radio interferometers, 158-59 

Radio observations of Herbig- 
Haro objects, 209, 223-29 

Radio pulsars as gamma-ray 
sources, 73-78, 95 

Radio sources, 158-59 

optical counterparts of, 135 





Radioactive ion beams, 167 

RCW 103, 35-36 

Reaction rates, thermonuclear, 
see Thermonuclear reaction 
rates 

Rho Ophiuchus cloud, 80-81, 
86-87, 90, 94-95, 179-80 

Right-ascension determinations, 
1 

R Monocerotis, 215, 225-26 

RR Lyrae, 139 

RR Lyrae stars, 136 

RS Canum Venaticorum sys- 
tems, 18, 452-53, 457 


S 


S stars, 333-36 
Sagittarius A, 260-62 
Sagittarius B2, 260-61 
SAS-2, 69, 77-79, 81, 84 
SAS-3, 14, 88 
Scorpius X-1, 13, 28, 30-32 
Sculptor, dwarf spheroidal 
galaxies in, 301-2 
Serpentis X-1, 34 
Seyfert galaxies, 192-98, 200, 
203 
Silicates 
in Herbig-Haro objects, 221 
in interstellar dust, 178, 180, 
185, 196, 305, 328 
Silicon, target of thermonuclear 
reactions, 173, 176 
Sirius B, 38 
Small Magellanic Cloud, 370 
asymptotic giant branch stars 
in, 300-1, 311 
carbon stars in, 327-33 
dust in, 184-85 
SMC X-1, 24, 25 
Sodium, target of thermonuclear 
reactions, 171 
Solar constant, 458 
Solar cycle, 429, 437, 453-458, 
463 
Solar neutrino production, 167 
Solar neutrinos, 430-31, 461, 
463 
Space Telescope, astrometric use 
of, 147, 149-51, 157, 159- 
60 
SS Cygni, 14, 37 
SS 433, 18, 35-36 
Star catalogues, 134-37, 139- 
40, 150, 155-56, 159 
Star clusters 
internal motions in, 143-44 
membership in, 142-43 
Star formation, 190-91, 196, 
203, 209, 224-25, 252, 
255, 261 


regions of, 158, 183, 186-88, 
253-54 
Stars 
A-type, see A stars 
abundances in, 317-37, 350- 
51, 356-63 
ages of (estimates), 300-3 
asymptotic giant branch, see 
Asymptotic giant branch 
stars 
atmospheres of, model, 3, 5 
B-type, see B stars 
binary, see Binary stars 
blue stragglers, 364-65 
carbon, see Carbon stars 
cataclysmic variable, see 
Cataclysmic variable stars 
chromospheres of, 452 
classification of, using photo- 
electric photometry, 8-9 
convection zones in, 461 
F-type, see F stars 
G-type, see G stars 
giant, 369. See also individual 
spectral types 
CH strong, 363 
normal, 352-56 
red, see Stars, red giant 
high-velocity dwarf, 343, 
360-62 
interiors of, 3-4 
intermediate-mass, 271-336 
K-type, see K stars 
low-mass, 271-336 
X-ray binaries, 14, 17-21, 
25-35 
M-type, see M stars 
magnetic, 357 
magnetic fields in, 453 
main-sequence, 317-19 
as members of binary sys- 
tems, 343-44, 353-56 
models for, 6 
masses of, 141-42, 152-54, 
160 
massive 
X-ray binaries, 14, 17, 19- 
25, Je 
mass-loss in, 225-27, 230-35, 
272-336 
mass-luminosity relationship 
in, 141-42, 154 
metallic-line, 358-60 
O-type, see O stars 
OB, 365-66 
OBC, 356-57 
OBN, 356-57 
parallaxes of, 131, 137-40, 
144-52, 160 
catalogue of, 139-40 
planetary-mass companions to, 
140-41 
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positions of, 134-36, 151, 
159-60 
catalogues of, 134-36, 
154-56 
proper motions of, 143-44 
catalogues of, 136-37, 
151-52, 155, 159-60 
red giant, 292, 294-96, 298, 
302-3 
atmospheres of, 333-36 
composition of, 317-20, 
324-25 
convective dredge-up in, 
317-20 
runaway, 365-66 
S-type, see S stars 
supergiant 
G and K, 320-23 
OBC, 356-57 
thermonuclear reaction rates 
in, 165-76 
Starspots, 18, 452-53, 457-58 
Stellar evolution, 271-342, 352, 
369 
Stellar structure, 3 
Stellar winds, 230-33, 256, 
291-94, 306-8, 366 
Sun 
atmosphere of, 5-6 
and climate, 429-32, 456— 
61 
convection zone of, 6, 429, 
432-46, 460-63 
inhibition by sunspots, 438- 
43 
faculae in, 429, 446-50, 454, 
462-63 
hydrogen content of, 4-6 
interior of, 4-6 
irradiance of, 429-67 
luminosity of, variations in, 
429-67 
magnetic buoyancy in, 435— 
38, 443-44, 460-63 
magnetic fields in, 433-37, 
458, 461-62 
“missing flux” in, 446-450, 
462 
mixing length theory of, 431- 
34, 437, 443, 446, 463 
photosphere of, 5-6, 432, 
438-44, 452, 455-56, 
462 
radius of, 432, 434-37, 443, 
456-57, 459-62 
relative abundances in, 3-6 
shape of, 148 
superadiabatic zone of, 434, 
438-44, 462 
total eclipses of, 459 
Sunspot cycle, 443, 445-52, 
458, 462-63 
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Sunspots, 429, 438-42, 444-51, 
453-55, 458, 460, 462-63 
Superclusters, 373-428 
age of, 408, 418 
composition of, 380, 395, 
414, 420 
connections between, 418 
distribution of galaxy types in, 
395-400, 420 
evidence for, 375-78 
formation of, 418-26 
masses of, 392-93, 426 
origin of, 418-26 
shapes of, 378-79, 381, 387, 
407, 409, 411-14, 426 
sizes of, 375, 378-79, 385, 
392-95, 400, 405, 407, 
411-13, 426 
Supernova remnants 
as gamma-ray sources, 85-86, 
90, 94-95, 101 
X-ray sources in, 14, 18, 20, 
35-36, 39 
Supernovae, 100-1, 103, 121, 
272, 314-17, 365-66 


iY 


Taurus-Auriga dark cloud, 211, 
220 
Technetium, 334-36 
Thermal pulses, 272-91, 311 
Thermonuclear reaction rates, 
165-76 
aluminum targets of, 173 
beryllium targets of, 166-69 
competition in, 176 
equilibration of nuclear 
isomeric states, 167, 
174-76 
fluorine targets of, 170 
helium targets of, 166-68 
hydrogen targets of, 168 
for isomeric states of nuclei, 
167-76 
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